[Thyroid reactions in Wistar rats during the circadian rhythm after ganglionectomy at normal temperature and under cold exposure with regard to the influence of the epiphysis cerebri].
Serum thyroxin (T4), serum TSH, and pituitary TSH were measured by radioimmunoassay (RIA) and serum cholesterol by Liebermann-Burchard reaction in rats 4 times a day (light-dark cycle: 14 L: 10 D) after gangliectomy (bilateral extirpation of the Ganglia cervicalia superiora) at cold and normal temperature conditions. 80 male Wistar rats were divided into 4 groups: sham-operated group, 24 degrees C (297 K); sham-operated group, 10 degrees C (283 K); gangliectomy, 24 degrees C (297 K), and gangliectomy, 10 degrees C (283 K). We have sacrificed the rats 30 d after operations at the following day-times: middle light, middle darkness, 1 h after light "on" and 1 h after light "off" (they were exposed to cold 72 h before killing). It was found that gangliectomy significantly depressed blood level of thyroxin. On the other hand, it enhanced the serum cholesterol and TSH levels as well as the pituitary TSH content. Exposure to cold increased thyroxin, serum TSH and pituitary TSH. The cholesterol level, however, was significantly decreased. Gangliectomy causes a reduction of the cold-induced stimulation of thyroxin (significant), serum TSH, and pituitary TSH content (significant). The cholesterol (in relation to the cold-exposure alone) was significantly increased under these conditions. We have found similar results in another long-time experiment (90 d exposure) after gangliectomy as well as after pinealectomy. There also appears a lowered thyroxin and an increased cholesterol level (in dependency on the seasons). Gangliectomy induced a decrease of the pineal weight and a compensatory thyroid growth. Exposure to cold induced an increase of pituitary and pineal weights. Gangliectomy provokes a reduction of the cold-induced augmentation of the pineal weight. The results indicate that gangliectomy diminishes the total levels of circulating T4 in the presence of an intact pineal gland and reduces the cold-induced increase of T4 in long-time experiments (30 and 90 d post operationem). Both gangliectomy and cold condition led to an enhancement of serum TSH and pituitary TSH content. The exposure to cold was found to have a more severe influence. In the present study, we also have discussed the sympathetic denervation effect of the gangliectomy in relation to the thyroid and pineal gland. Due to certain contradictory data in the literature, we have also discussed the TRH-5-hydroxytryptamine (respectively melatonin) antagonism, though we were not able to determine whether peripheral and/or central mechanisms play the more important role in their regulation.